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[Iporpamma 10 XMMHH Ha YpOBHE CpeaHEro oomero oOpa3oBaHUs pa3zpaboTaHa HA
ocHoBe PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanumn», TpebOBaHMH K pe3yibTaTaM OCBOGHHs  (enepanbHOl  oOpa3oBaTesbHOU
nporpamMmMbl cpeanero obmero obpasosanust (OOIT COO), mpencrasneHusix B degepanibHom
rocynapcTBeHHOM oOpaszoBatesnbHOM cranaapre COO, c¢ yuérom Konnenuuu npernojaBaHMs
yuebHoro mpenMera «XuMHS» B 00pa3oBarelbHbIX opraHuzanusx Poccuiickoir deneparym,
peaIu3yoIuX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, 1 OCHOBHBIX NOJIOXkEeHUNH «CTpareruu
pa3Butus BocnuTanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOAOB K pa3pabOTKe MpOTpaMMBbI IO XHMHH, K OIPEACIICHUIO OoOImen
CTpaTeruy OOyYCHHsI, BOCHUTAHMS U Pa3BUTHSL O0YUAIONIUXCS CPEICTBAMU y4eOHOTO IMpeaMera
«Xumusa» mnus 10—-11 xmaccoB Ha 06a30BOM YPOBHE COCTAaBWJIM KOHICTITyaJIbHBIC IOJIOKCHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH L€JIEH, COIEp)KaHHs, pPE3yIbTaTOB OOyuYeHHsS U
TpeOOBaHMI K YPOBHIO TIOJITOTOBKHU BBHIITYCKHUKOB.

Xumudeckoe o0Opa3oBaHHE, IOJIY4aeMOE€  BBIIYCKHHKaMU  0O0IIeoOpa30BaTeIbHOM
OpraHu3aliy, SBISETCS HEOThEMJIEMOM 4YacThlo MX o0Opa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEPIIAIOIIMM 3TAlOM peaji3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, NPUCYLIUX IEJIOCTHOM CHCTEME XHMHYECKOTO 0O0pa3oBaHUs. OTH IIEHHOCTH
KacaroTCsl TIO3HAHMS 3aKOHOB HPHUPOJBI, (POPMUPOBAHUS MHPOBO33PEHUS M OOLIEH KyJBTYpHI
YeJIOBeKa, a TAKKE OHKOJOIMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U
NpUPOIHON cpere. Peannsyercs xumudeckoe oOpa3oBaHHe O0YyYaIOIINXCS Ha YPOBHE CPEIHETO
o0uiero oOpazoBaHusl CpeACTBAMH y4eOHOro IpeaMeTa «XUMUsS», COJEp)KaHue U MOCTPOEHUE
KOTOPOTO ONpE/eIeHbl B NpOrpaMMe 0 XHUMUHU € YYETOM crnenu(uKd HAyKd XUMHH, e
3HAu€HUs B MO3HAHUU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM 00X
Henei ¥ MPUHIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0LIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPAaeT OCOOYIO pOJib B COBPEMEHHOMN
LIUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KyJbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy:»KaroIlleM MUpPE KaK O €IMHCTBE MPUPOJbI U YeIOBeKa, KOTopoe (HopMUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHUs BELECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MUPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHUSI.

TecHo B3aMMOJEHCTBYS € JPYTMMH €CTECTBEHHbIMM HAayKaMH, XHMHS —CTajna
HEOTHEMJIEMON YacThI0 MHPOBOM KYIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIIEITHOTO TpyJaa U
JKN3HU KaXI0I'0 4JICHA 06HICCTBa. COBpeMeHHaSI XUMHUS KaK HaYKa co3paarciibHas1, KakK HaYKa
BBICOKMX TEXHOJIOTUI HaIlpaBJIeHa Ha PElIEHUE MI0OANbHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacHOCTH U
OXpaHbI 3JOPOBBS.

B coorBercTBUM ¢ OOmMMH LENSAMU U TPUHIUIIAMHU CpEeIHEro o0Imiero oOpa3oBaHHS
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJBTYPHYIO IMOJATOTOBKY OOYYaIOMIMXCS, HEOOXOIUMYIO UM JIIs
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIHEIIHOTO BKIIOUEHHUS B KHM3Hb COLUYMA,
MIPOJIOJDKEHMSI 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapmnsitomiuMu  ipeaMeTa  «XUMHs» SBISIIOTCS  0a30Bble Kypcbl — «OpraHudeckas
XUMHUA» U «O0Ias 1 HeOpraHUYecKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZIEpKaHUsI KOTOPBIX
SBIISIIOTCS. OCHOBBI 0a30BOM HAyKU: cHCTEMa 3HAaHUM MO0 HEOPraHUYECKOW XUMUM (C BKIIOUEHHUEM



3HaHWH W3 00Ield XMMHUH) B opraHudeckol xumuu. DopmMupoBaHue NTaHHOW CHCTEMbl 3HAHUU
OpH W3YYCHHH TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT00Opa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa copepxanusi KypcoB — «Opranuueckas xumusi» u «OO0I1as 1 HeopraHudeckas
XUMUS» chopMHEpOBaHA B MPOTpaMMeE 10 XMMHH Ha OCHOBE CHCTEMHOTO IMOAXO0/a K M3yUYEHUIO
yueOHOro Martepuaia M OOYCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHM Ha
ONPEACNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUUECKOW TEOPUU CTPOCHMSI OPraHUYECKUX COEIMHEHHM, a
TAKK€ HA YPOBHE CTEPEOXMMHMYECKHUX M DJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUM BEILECTB.
Csenenusi 00 M3yyaeMblX B Kypce BEIeCTBaxX MAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOJIOB IO
CIIOKHBIX OMOJIOTUYECKU AKTHUBHBIX COCAMHECHHMN. B Kypce OpraHMYecKod XWMHUU TOIydYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHus MepBOHAYaJIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMere «XuMus» 0a30BOTO YPOBHS paccMaTpHBAETCS
W3YYCHHBI Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHS TEOPETHUCCKHA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMUMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCcKass XUMUs» OOYHAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HaYEHHE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0Xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0oOIaromei 1o
OOBSCHSIONIEH U TPOTHO3UPYOIICH.

Enunas cucrema 3HaHWN O BaXKHEWIIMX BEUIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKXXE 0 XUMUUYECKUX PEAKIUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaAHUS
nomonHsercss B kKypcax 10 w11 KkiaccoB naieMEHTaMu  COJCp)KAHUS, HMMEIOIUMU
KYJbTYPOJIOTHYCCKUA M TPHKIQJHONW XapakTep. OTH 3HAHHMS CIOCOOCTBYIOT TOHMMaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIbHOM U
MPaKTUYECKOW JIEATEILHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHMIO YBAXKEHHUS K IIPOIIECCY
TBOpYECTBA B O0JACTH TEOPUH U MPAKTUYCCKUX MPHUIOKEHUNU XUMHH, TTOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIIEI0BATENbCKUX 3adad. B 1enom coxepxanue
y4eOHOro mpeaMeTa « XUMHUs» JTaHHOTO YPOBHS U3YUYEHUSI OPUEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4JaromuXCcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TIOHUMaHUSI PHIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOJIHBIX SIBJICHUH MyTEM SKCIIEPUMEHTA
W peIIeHUsS TPOTUBOPEUYHH MEXKIYy HOBBIMH (haKTaMH U TEOPETUUYECKUMH MPEANOCHUIKAMU,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbS, CO3aHUS HOBBIX TEXHOJIOTUM U MaTEPUAIIOB.

B nmnnane pemeHus 3agad BOCIMTAHHUSA, Pa3BUTHS U COLMAIM3AUUU  00yYaromMXcs
IPUHATBIE MPOrpaMMON IO XUMHUHM TOAXOAbl K OINPEACIEHUIO0 COJEPKaHUS U IOCTPOEHUs
npeaMeTa mpeaycMaTpuBatoT (GOpPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUN, MMEIOIINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JIEATEIILHOCTH: PELICHUs MPoOieM, MOUCKa, aHau3a U
o0paboTku uHPOpMaAIUK, HEOOXOMUMBIX JJsi NPUOOPETEHMs] OMbITa MPAKTUYECKON U
HCCIIE0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTuke npenosaBaHus XMMUHU Kak Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUsI, TaK U
Ha ypOBHE cpelHero oomero oOpa3oBaHMs, TNPU  OMNPEAETICHUH  COJep)KaTeIbHOU
XapaKTepUCTUKU IeJiell M3y4yeHHUs MpeAMeTa HampaBiIeHHUEM I[EePBOCTENEHHON 3HAYUMOCTU



TPaJAMLMOHHO TMpHu3HAETCST (OPMUPOBAHHME OCHOB XUMHUYECKOW HayKh Kak oOrjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATEeIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUpPOBOW KyNnbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW TMOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS MIPEIMETA SIBIISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PCHHs TJIABHBIMH IEJIIMH M3yY€HUs MpeaAMeTa «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABIAIOTCS:

e (QopmupoBaHHE CHUCTEMBl XUMHUYECKMX 3HAHWA Kak BaKHEUIIEH COCTaBISIOMIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIE IOHSITHSA,
(dyHIaMEHTAIbHBIE 3aKOHBI W TEOPHH XHMHH, OCBOCHHE $3bIKa HAYKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHI MHPOBO33PEHUECKOTO Xapakrepa,
03HAaKOMJIEHHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBIICHUS,

e (QopmupoBaHUE W pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHHS BEIIECTB U
XUMHUYECKHUX DPEaKIHi, HEeOOXOUMBIX JJIsi MPUOOPETEHHS] YMEHUN OpPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUUYECKHUX SIBJICHUN, UMEIOLIUX MECTO B IPUPOJE, B IPAKTUUECKON U
[IOBCEIHEBHOM KU3HU;

e PA3BUTHUC }/MeHI/Iﬁ H CIoCco00B ACATCIIBHOCTH, CBA3aHHBIX C Ha6J'IIOI[CHI/IeM n
00BACHEHHMEM XHMHYECKOTO OKCIICPUMCHTA, CO6J'IIOI[CHI/IGM IIpaBuUjI 0€e301acHOTO
06paH_[eHI/I$I C BCIICCTBAMM.

Hapsiny ¢ aTtum, copepxatenibHas XapaKTepUCTHKA LElIed U 3a7ad W3y4deHUs IpeaMeTa B
porpaMMe 1o XMMHUHU yTOUYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B CHCTeMe cpeaHero ooOmero ooOpaszoBanus. CeromHss B TPENONaBaHUM XWMHU B OOJBIICH
CTENEHU OTHAETCS NPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE CoOJepXkaHusi OOy4YeHHs,
OpUEHTUPOBAHHOM Ha TOJTrOTOBKY BBIIYCKHHMKAa 0OII€00pa30BaTelbHOW  OpraHu3alu,
BJIAJICIOIIEr0 He HaOOpOM 3HaHMH, a (PYHKLIHMOHAIBHON I'PAMOTHOCTBIO, TO €CTh CHOCOOAMH U
YMEHHUSMHU aKTHBHOTO TIOJYYEHHUS! 3HAHWHA W MPUMEHEHUS WX B PEAbHON YKM3HM JUIS PEUICHHUS
IPaKTUYECKHX 3a/1a4.

B cBia3u ¢ »TMM mnpu M3ydeHMH IpeaMera «XHMHs» JOMHUHHPYIOIIEE 3HAYCHHE
nproOpeTaroT TaKKUE LENHU U 331a4u, KaK:

ajanTanus OoOy4arommMxcs K  YCIOBUSM  JMHAMHUYHO  Pa3BHUBAIOIIETOCA  MHpA,
GbopMHpPOBaHWE MHTEIUICKTyaIbHO PA3BUTOW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY TMPHUHSTUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHue y OOy4YalOIIMXCSl KIIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHILIUN),
UMEIOIMX YHUBEPCATIbHOE 3HAaYEHUE JUIS PA3JIMYHBIX BUJIOB JESATEIBHOCTH: PELIeHUs MpoOiIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOIUMBIX ISl TPUOOPETEHHUs OTbITa
JESATEIIBHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B MO3HAHWM XHMMHUH, a TaKXKe Ul OLIEHKHU C
MO3UIUI IKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJHYIO CPELY;

Pa3BUTHEC NO3HABATCIIbHBIX MHTCPCCOB, MHTCIIJICKTYAJIBHBIX U TBOPYCCKUX crocoOHocTeH
06yanOU.[I/IXCH: CITOCOOHOCTH CaMOCTOSITECIHHO HpI/IO6p€TaTB HOBBIC 3HaHHUA II0 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMHA HOTpe6HOCT$IMI/I, HCII0JIB30BaTh COBPEMECHHBIC I/IH(bOpMaIII/IOHHI)Ie



TEXHOJIOTHH JJIsl TOMCKa U aHau3a yueOHOW U Hay4YHO-TIOMYJISpHOW UH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHUS;

(dbopMUPOBaHUE U PA3BUTHE Y O0YUYAIONIUXCS ACCOIUATHBHOTO M JIOTHYECKOTO MBIIIIJICHHS,
HAOJIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPU IUIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydarommxcs YOeKIEHHOCTH B TYMAaHHCTHYECKOW HArpaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pElIeHHH TIo0anbHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHNS SHEPreTUYECKUX PECYpPCOB M COXPAaHEHUs IPHUPOIHOIO
paBHOBECHsI, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3JI0POBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIONIB30BAHUS TONYYEHHBIX 3HAHUHN ISl PUHSATHS
rPAMOTHBIX PEUIEHUH B CUTyalUsIX, CBA3AHHBIX C XUMHUYECKUMU SIBJIICHUSAMH.

B yuyeOHoM miaHe cpemHero oomiero o0pa3oBaHMs NpeaMET «XUMHs» 0a30BOTO ypOBHS
BXOJMT B COCTaB MpeIMETHOMN 001acT «EcTecTBEeHHO-HaYYHbIE IPEIMETHI.

OO1ee 4nciIo yacoB, OTBEIEHHBIX JJIS M3YYEHHUS XMMMHU, Ha 0a30BOM YpOBHE CPEIHErO
obmiero oOpazoBanms, coctaBisieT 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Henmemo), B 11
kiacce — 34 gaca (1 4ac B Hezemo).

COJEPKAHUE

10 KJIACC
OPI'TAHUYECKAS XUMMUA
Teopernyeckne 0CHOBBI OPraHU4eCKOil XUMHH

[Ipenmer opraHuyeckod XuMuu: €€ BO3HMKHOBEHHME, pa3BUTHE M  3HAUYCHHE
B II0JlyYE€HUHU HOBBIX BELIECTB U MaTepUasoB. Teopus CTPOEHMsI OpraHMYECKUX COCOUHEHHMM A.
M. BytnepoBa, e€ ocHOBHble MojoxkeHUs. CTpyKTypHble (OpPMYJIbI OPraHUYECKUX BEIIECTB.
I'omomnorus, n3omepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEAVHEHMUSX — OJMHApPHBIE U
KpaTHBIE CBS3H.

[TpencraBienue o ki1accuPpUKAUN OpraHUYecKUX BeuecTB. HoMeHkaTypa oprannyeckux
COEMHEHUHN (cucTemMaTuyeckas) M TpPUBHAIbHbIE Ha3BaHUS BaXHEUIIMX TNpeAcTaBUTENeH
KJIACCOB OPraHMUYECKUX BEIIECTB.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHUS BEIIECTB U MX NPEBPAIIECHUN: O3HAKOMIJIEHHE C
o0pa3laMu OpraHMYeCKUX BEILECTB M MaTepHaJaMHd Ha UX OCHOBE, MOJCIUPOBAHHE MOJEKYI
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJEHWE W ONHMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHUM (IJIaBjieHHUe, OOyTIIMBaHUE U TOPEHHE).

Yraesoaopoasl

Ankanel: cocTaB H CTPOCHUC, TOMOJIOTHYECKHUI pAA. Metan u 3TaH — HpOCTCﬁH.IPIG
MNPpEACTAaBUTCIIN aJIKaHOB! (1)I/ISI/I‘ICCKI/IG N XHMHYSCKHE CBOMCTBA (peaKunM 3aMCIICHUA U
I‘OpeHI/IH), HaXOKACHUC B IPUPOAC, IMOJTYYCHUC U IPUMCHCHHUC.



AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKUN psii. DTUIIEH U MPOMUJIEH — MPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHUMHYECKHE CBOMCTBA (peakiuu TUIAPUPOBAHMS,
raJIoreHUPOBAHUS, THAPATALIMU, OKUCIICHUS U TIOJMMEpPHU3allin ), OJTyYeHHE U TPUMEHEHHUE.

Ankanuensl: Oytamuen-1,3 u MermnOyranueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKHE
cBOiicTBa (peakuus noaumepusanun). IloayueHrne CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psia. ANETWieH —
IPOCTENHIINNA NPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu ruIpUpPOBAHUS, FAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyUEHUE U IPUMEHEHHE.

Apenbsl. benson: cocraB, cTpoeHue, (pu3MUeckHMe M XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUSL W HUTPOBAHMS), IOJYyUYEHUE M IpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue ceoticmea (peakyuu 2ani02eHUpPOBaAnUs U HUMPOBAHUS), NOJyYEHUE U
npumenenue. TOKCUYHOCTh  apeHOB.  ['eHeTmyeckas  CBsSI3b  MEXIY  YIVIEBOJOPOJaMH,
MPUHAJJICKAITIME K Pa3TUYHBIM KJIacCaM.

[TpupoaHble UCTOYHUKU YIIIeBOOpOJoB. IIpupoaHblil ra3 u nomyTHbele He(TAHbIE Ta3bl.
Hedpts um e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(TH: TEperoHkKa, KpPEKUHT
(TepMUYECKHi, KaTamUuTHYeCKHit), nuponus. [IpoaykTsl nepepaboTku HedTH, UX IPUMEHEHHUE B
IIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroiib ¥ NPOyKThl €0 NepepadboTKH.

OKCIIEPUMEHTAIbHBIC METOJbl M3YUYEHHUS BEIIECTB U WX MPEBPALICHUN: O3HAKOMJICHHE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, Koyuiekiun «HedTe» u «Yromnp», MogenupoBanue
MOJIEKYJI YIJICBOJIOPOJIOB M TaJIOT€HONPOU3BOJHBIX, IPOBEACHUE IPAKTUYECKON PaOOTHI:
MOJTy4YeHHUE ITUIICHA U U3YYEHHE €ro CBOMCTB.

Pacuérhbie 3a1a4u.

Bblunciienuss 1o ypaBHEHMIO XMMMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA HJIM MPOJYKTa PEAKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB UM IMPOAYKTOB PEAKIIMH).

Kucaopoaconep:kamue oprannyeckue coexHHeHHsI

[IpenenbHBIE OAHOATOMHBIE CHOUPTHL. METaHONT W OSTaHON: CTpOeHHue, (U3HUecKue Hu
XUMUYECKHE CBOMCTBA (pEaklMH C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJIAaMHU, TOPEHHE),
IpUMeHeHNE. BOaOpOIHbIE CBA3M MEXKIY MOJIEKYJIaMU CIUPTOB. /[elicTBME METaHOIa U 3TaHOJIA
Ha OpraHU3M Y€eJIOBEKA.

MHoOroaToOMHbI€ CHHUPTBHL. OTHIEHIJIMKOJAb M TJHLEPUH: CTPOEHHE, (PU3UYECKHE U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IMIETOYHBIMHI METaJlJIaM1, Ka4eCTBEHHAsl peaKiys Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBUEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
JTUJICHTIIUKOJIS.

®deHoM: CcTpoeHUE MOJICKYNbI, (HU3WYECKHe W XHMHYSCKHE CBOHCTBA. TOKCHYHOCTB
denona. [Ipumenenue genomna.

AJIBI[CFI/II(BI " KenoHbul. (I)OpMaJ'IBI[eFI/IIl, afeTajbACruj: CTpPOCHHUC, (bI/ISI/IquKI/IC nu
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHMS W BOCCTAHOBJICHUS, Ka4YC€CCTBCHHBIC peaKum/I),
MOJIYUYCHHUEC U IPUMCHCHUC.



OIHOOCHOBHBIC TIpeNebHbIE KapOOHOBBIE KUCIOTH. MypaBbHUHAsA W YKCYyCHAs KHUCJIOTHI:
CTpoeHue, PU3nIecKre 1 XUMHUIECKUE CBOMCTBA (CBOMCTBA, 00IIME AJIs KJIacca KUCIIOT, PeaKius
srepudUKaIuM), TOJy4YeHHe U TmpuMeHeHue. CrTeapwHOBas W OJEHUHOBAs KHUCJIOTHI Kak
MPEJICTABUTENIA BBICIINX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE JECUCTBHUE.

Crnoxnble 3GUpbl KaK IPOU3BOJIHBIE KapOOHOBBIX KUCIOT. I'MAPOIN3 CIOKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHnenue xupoB. buosnorudeckas poib KUPOB.

VYrneBoasl: cocTaB, KiIacCu(pUKaIMs YriIeBOIOB (MOHO-, TU- U moyimcaxapusl). [oko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HMUECKUe U XUMUYECKUE
cBoiicTBa (B3aumogeiictBue ¢ ruzapokcuaoM Mmeau(ll), oxuciaeHne amMmuauHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. @orocunrte3. Ppykro3a Kak U30Mep TITIOKO3BI.

Kpaxman u nemironosa kak npupojHbie noiauMmepsl. CTpoeHHe Kpaxmalia U IeJITI0I03bI.
dusnueckue U XUMHUUECKUE CBOMCTBA Kpaxmaiia (THAPOIN3, KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCHEpUMEHTAJIbHBIE METOJbl M3YYEHHUs BELIECTB W MX MPEBPALIECHUH: NpOBEIEHUE,
HaOJIIOIEHUe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbIE
peakuuMy OJHOATOMHBIX CHHUPTOB (OKHcIeHHE d3TaHoja okcuaom wmenu(ll)), MHOroaToMHbIX
COUpTOB (B3auMojeiicTBue raunepuHa c¢ ruapokcuaom meau(ll)), anprernnoB (okucieHue
aMMHa4YHBIM pacTBOopoM okcuna cepebpa(l) um rumpoxcumom wmemu(Il), B3ammoneiicTBue
Kpaxmajla C MOJOM), HPOBEJECHUE IPAKTUUYECKOM padoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérhbie 3a1a4u.

Breruucnenus 1o YPaBHCHUTIO XUMHYECKON peaKuuu (MaCCBI, 06’béMa, KOJIN4YCCTBa
HCXOOHOI'0 BCHICCTBA MJIM IMPOAYKTa PCaKHOWH I10 HM3BCCTHBIM MACCC, O6’béMy, KOJIMYCCTBY
OIHOTO U3 UCXOAHBIX BCIICCTB UJIN IIPOAYKTOB peaKL[I/II/I).

A30Tcoz[ep>1<a1u1/1e OpTraHU4YCCKUC COCIUHCHUS.

AMUHOKHUCIOTHI Kak aMmpoTepHbIe Oprannyeckre coequHeHus. Guznueckue 1 XUMUYECKUe
CBOMCTBa aMHHOKHCIOT (Ha TpUMeEpe TIUIHMHA). buonormdyeckoe 3HAYCHHUE AMHHOKHUCIIOT.
Ilentuasbl.

benkn kak TpUpOTHBIE BBHICOKOMOJICKYJISIPHBIE COeAuHCHMS. [lepBUYHAS, BTOpHYHAS W
TpeTUYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBa OETKOB: THUIAPONM3, ICHATYpallus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

3KCH€DI/IM€HT3HLHBI€ MCETOAbI M3YVYCHUA BCUHICCTB U HX HDeBDaHleHI/II\/'IZ Ha6J'IIO}IeHI/I€ n
OMHCAaHNUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OENKOB IpPH HarpeBaHWUU, I[BETHBIC
peakiuu OeIKOB.

BbicokomosieKkyasipHbIEC COCIUHEHHS

OcCHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHWI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IMOJIMMEPHU3alUH, CPEeIHSIs MOoJeKyJspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJIMMEPHU3ALUS U TOJIMKOHICHCALINS.



OKCIIepUMEHTAJIbHBIC METOABLI M3YUCHUS BEIICCTB M MX NIPEBPAIICHHWI: 03HAKOMJICHHE C
06pa3uaMH MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, Kay4YKOB.

MexxnpeIMeTHEIE CBA3H.

Peanuzanus MexInpenMeTHBIX CBS3€W IPU M3yYE€HUU opraHudeckoi xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHATHH, Tak U
MIOHATUH, ABISIOIIMUXCS CUCTEMHBIMU JUISl OTAENBbHBIX IIPEJIMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOmue ecTeCTBEeHHO-HAyYHbIC TIOHSTHS: SIBJICHUE, Hay4YHbIH (akT, THIIOTE3a, 3aKOH,
TEOpHs, aHaluW3, CHHTE3, KIacCUPUKALUs, TMEePUOJUIHOCTh, HAOIIOJCHNE, W3MEPECHHUE,
AKCTIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusuKa: MaTepusi, SHEPrus, Macca, aToM, FJIEKTPOH, MOJIEKYJia, SHEPIEeTUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEUIeCTBa, (PHM3NYCCKUE BEIMYUHBI U SUHUIIBI
WX U3MEPEHHUSI.

buonorus: kierka, opranusM, O6uocdepa, oOMEH BELIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIC BemlecTBa (O€IKH, yTriIeBOIbI, JKUPHI, (DEPMEHTHI).

Feorpa(bml: MUHCPAJbI, TOPHBLIC ITIOPOALI, IIOJIC3HBIC HCKOITACMbIC, TOILLIMBO, PCCYPCHI.

TexHonorus: IMUIICBBLIC IIPOAYKTBI, OCHOBBLI PAIMOHAJIbHOI'O IMUTAHWA, MOIOIIHUEC CPCACTBA,
JICKAPCTBCHHLIC U KOCMCTUYCCKHE MTPLriapaThbl, MAaTCPUAJIbl U3 UCKYCCTBCHHDBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA
Teoperudyeckne 0CHOBbI XMMHUH

XuMuyeckuil 3nemMeHT. AToM. Slapo aroma, HU30TONBL. DJIEKTpOHHAs 000JI0YKa.
DHepreTUuecKue ypOBHH, MOIYPOBHU. ATOMHbBIC OpOHUTany, s-, P-, d- anmeMeHTsl. OCOOCHHOCTH
pacrpeneneHus: JIEKTPOHOB MO0 OPOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
DJeKTpoHHast KOH(UTYpalns aTOMOB.

ITlepuognueckuit 3akoH u Ilepuogudeckas cucrema XUMHUYECKMX diieMeHTOB [l
U. MenpneneeBa. Csi3b Inepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMUMHYECKHUX
anemenToB JI. 1. MenneneeBa ¢ COBpeMEHHOU TeopHell CTpOEHHs aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB
I10 IrpynIiaM 1 rnepruoaam. 3HaueHne NEPUOANICCKOr0 3aKOHAa B pa3BUTHU HAYKH.

Crpoenue BemiecTBa. XHMHYECKash CBs3b. BUIBI XUMHUYECKON CBsI3M (KOBaJIEHTHAs
HEMOJISIipHasl W TOJSpHAs, WOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHHs KOBAaJCHTHOU
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTB.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb OKkuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.



BemecTtBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[ToHsiTHE O AHMCTIEPCHBIX cUcTeMax. ICTHHHBIC M KOJUIOUAHBIC PacTBOPBL. MaccoBast 10JIst
BEILIECTBA B PACTBOPE.

Knaccugukamuss HeopraHmueckux coeauHeHH. HoMmeHkmatypa  HeOpraHHYECKuX
BEUICCTB. ['eHeTHYecKas CBA3b HEOPIaHWYECKUX BEIIECTB, INPUHAMIEKAUX K Pa3Iu4YHBIM
KJIaCCaM.

Xumuyeckas peakuus. Kiaccupukanuss XUMHUYECKUX peakuil B HEOPraHUYECKOW U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALCHUS
SHEPTUU NPU XUMUYECKUX PEaKIHUsIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMbIe peaKIUu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIONINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.

[Tpunuwun Jle [larense.

SJIGKTpOJII/ITI/I‘leCKaﬂ JUucConuanms. CunbHbele W cjaa0ble QJICKTPOJIUTHI. Cpe):[a BOJHBIX
PacTBOPOB BCIICCTB: KMUCJIas, HeﬁTpaHLHaﬂ, miej104Hast.

OKUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKIuu.

OKCIEpUMEHTAJILHBIE METOJbl M3YYCHMs BEIIECTB M MX NPEBPAIICHUN: JEMOHCTpaLus
tabmui «llepuoanueckas cuctema xumuueckux siaemeHToB JI. WM. MenneneeBa», u3ydeHue
MoJeen KPUCTAJITINYECKUX PEILIETOK, HaOmro1eHue
U OITMCAaHNE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIoKEHHE MEPOKCHIAa BOIOPOIA B
IPUCYTCTBUM KaTaJN3aTopa, OINPEACIEHUE Cpeldbl pPacTBOPOB BEILECTB C  IIOMOIIBIO
YHUBEPCAJIbHOTO MHJMKATOPA, PEAKIIMM MOHHOTO OOMEHa), POBEIECHUE MPAKTUUECKON padOThI
«Bnusinue pa3nuyHbIX (aKTOPOB HA CKOPOCTh XUMUUYECKON peaKium».

PacuérHble 3a/1a4uu.

Pacuérel 10 ypaBHEHHMAM XMMUYECKUX PEAKLIUN, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUETHI,
pPacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATUSA «MACCOBas 10JIs BEIIECTBA.

Heoprannveckasi Xumus
Hewmerannsl. [Tonoxenue HemeramioB B [lepuoguyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa U 0COOCHHOCTH CTpOeHMsI aToMOB. (Du3nMyecKkue CBONCTBA HEMETAJUIOB.
AnnoTponust HEeMeTaJuIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yraepoaa).
XWMHYECKUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TallOTeHOB, cephl, a3zora, (docdopa,
yTIepoaa U KPEeMHHUS) U UX COSAMHEHUN (OKCHIO0B, KUCIOPOICOIEPIKAIINX KUCIOT, BOJOPOTHBIX
COCTMHECHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COEIUHEHUM.

Meramisl. [lonoxxenne MetaiuioB B Ilepuoanyeckoil cucTteMe XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OcoOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 00004YeK aTOMOB MeTauioB. Oomiue



¢usndeckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJIEKTPOXUMHYCCKUU Psifl HANPSIKECHUN
METaJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, Kaiuii, KaJblMi, MarHuw,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

O61ue criocoObl moayyeHus: MeTauioB. [IpuMenenrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAJIbHBIE METOJIbl M3YYEHHs BEIIECTB M MX MPEBpAIlCHUN: HU3y4YEHUE
KOJUIEKIMM «MeTaisl U CIUIaBbl», OOpa3llOB HEMETAJJIOB, DPELICHHE SKCHEPUMEHTAJIbHbBIX
3a1a4, HaONIOJEHHWE W  ONHMCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIMBITOB
(B3aMMOJEHCTBUE TMIPOKCUAA ATIOMUHMS C PACTBOPAMHU KHUCJIOT U ILEJIOYel, KauyeCTBEHHbIE
peaxkuy Ha KaTHOHBI METAJLJIOB).

Pacuérhbie 3a1a4u.

Pacuérbl maccel BemiecTBa WM 00BbEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Ui 00bEMY OJIHOTO M3 YUYacTBYIOIIMX B PEaKIMH BEUIECTB, pacuérhl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuUMHA 1 KU3HD

Ponp xuMuu B 00ecriedeHUH SKOJIOTHIECKOM, SJHEPTeTUYECKON U MMHINEeBONW 0€30MaCHOCTH,
pasBuTuu MeauuuHbl. [IOHSATHE O HAyYHBIX METOJAX MO3HAHMUS BEIIECTB M XHUMHUYECKUX
peaKIuu.

[IpencraBnenuss 00 oOOHMX HAYYHBIX NPHHIMIAX MPOMBIIUICHHOTO ITOJYYCHHUS
BOKHEUIIINX BEILECTB.

YenoBek B MHUpPE BCHICCTB W MATCPHAJIOB: BayKHEHIIINE CTPOUTCIIbHBIC MaTCpHUaJIbl,
KOHCTPYKOHWOHHBIC MaTCpHalibl, KpaCKH, CTCKJIO, KEpaMHKa, MaTCpuajibl IAJid 3SJICKTPOHHKMU,
HaHOMATCPUAJIbl, OPIraHUYICCKHUEC U MUHCPAJIbHBIC yz(o6peHI/15{.

XvMHs ¥ 370pOBbE YEJIOBEKA: IMpaBUja HCIOJB30BAHUSA JIEKAPCTBEHHBIX IPENaparos,
IpaBuia Oe301acHoro HCIIOJIb30BaHUs IpenapaToB OBITOBOM XUMHN

B IIOBCEIHEBHOM KHU3HMU.

MeXnpeaIMETHBIE CBS3HU.

Peanu3zanus MexXnpeaMeTHBIX CBsI3€ MpU M3YYEHUH OOIeH M HEOPraHM4eCKONW XMMHH B
11 xyacce OoCyIIeCTBISIETCS Yepe3 UCHOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX MOHATHI,
TaK W MOHATHM, SBISIIOIIUXCS CUCTEMHBIMM JUISL OTAENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01mure ecTeCTBeHHO-HaYYHbIE TIOHSTHS: Hay4HbI (DaKT, TUNIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CHHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOICEHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
MU3MEPEHHUE, SIBJICHHUE.

®dusnka: marepus, dHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPal0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUYHHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.



buonorus: kierka, opraHuszM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XuMH4IeCcKas MPOMBINIJICHHOCTb, MCTAJUIYPTHs, IPOU3BOACTBO CTPOUTCIIbHBIX

MaTCpHraJIoB, CENBCKOXO03IHCTBEHHOE IIpOU3BOJCTBO, numeBast IMPOMBINIJICHHOCTD,
q)apMaLleBTI/IquKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMECTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIHUOHHBIX MaTcpuraiosB, QJICKTPOHHAsA IMPOMBINIJICHHOCTD,
HaHOTCXHOJIOTHH.

ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS ITPOIT'PAMMBI 110 XUMUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYyYaIOIIUMHUCS
porpaMM CpeAHEro oO0IIero oopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
pOTpaMM CPEAHEro 00IIero 00pa30BaHus SIBISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIXO0].

B coorBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOA0OM B CTPYKTYpPC JIMYHOCTHBIX
pPE3YyJIbTATOB OCBOCHHA IIPCAMCTA «XUMHS» Ha YPOBHEC CpCIAHCIO 06mero O6paSOBaHI/I${
BBIJCJICHDBI CIICAYIOIHNE COCTABJIAIOIINC:

OCO3HaHUE OOYYAIONIUMUCS POCCUUCKOW TpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOPA3BUTHIO, CAMOCTOSATEIBLHOCTH U CAMOOIIPEIEIICHHUIO;

HaJINn4uc MOTHBAIlUHU K 06y‘ICHI/IIO;

1eJICHAITPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE KITFOUYEBBIX
[EHHOCTEN M UCTOPUUYECKUX TPAAUIINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBAThCS B CBOEH JESATEIBHOCTH
OECHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMHu, MPHUCYITUMU HGJ'IOCTHOI\/’I CUCTEME XHUMHUYCCKOI'O
o0Opa3oBaHus;

HAJINYUC NPaBOCO3HAHUA AKOJIOTHYECKOM KYJIbTYpPbI U CITOCOOHOCTH CTaBHUTh ocin u
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIn4HOCTHBIE pPE3YyJBTAaThl OCBOCHMSI NpeaMeTa «XHMHsD» [JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M  BOCHUTATENBHOM JE€ATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMHM UM HUJEallaMHd  POCCUICKOTO
rpaXAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TpaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOLIMMHU TPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00yYaromuxcsl.

JIngHOCTHBIE PE3yNbTaThl OCBOCHHS TPEIMeTa «XUMHUS» OTPaXKaroT c(HOPMHUPOBAHHOCTH
OMbITa TIO3HABATENLHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYAlOMIMXCS IO pealn3aluu

MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIUTAHMS



OCO3HaHHUS O0YYaIOLIUMUCS CBOMX KOHCTHUTYLMOHHBIX MPAaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

NpEaACTaBIICHHUA O COLOUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIICHUHN B
KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘I@CKOﬁ JACATCIIbBHOCTU IIPU CO3AaHUK y‘le6HBIX ITPOCKTOB,
peiCHUN y‘-Ie6HbIX 1 ITIO3HABATCJIbHBIX 3aa4, BBIITOJHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,

CHOCOOHOCTH NOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHThI APYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NeSATEIBbHOCTH;

2) IMaAaTPUOTHYECKOI'0 BOCIIUTAHMS

IEHHOCTHOTO OTHOIIECHUS K HMCTOPUYECKOMY U HAayYHOMY HACIEIUI0 OTEUEeCTBEHHOM
XHUMHH;

YBaXXCHUA K HNPOHCCCY TBOpPUCCTBA B obnactu TCOpHUHU W HNPAKTHYCCKOTO IPUMCHCHUA
XUMHHU, OCO3HAHUA TOI'O, YTO AOCTHIKCHHA HAYKH CCTb PC3YJIbTAT MIUTCIIbHBIX Ha6J'II-O,Z[eHI/II‘/‘I,

KPOIMOTJIMBBIX SKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘-IéHI)IX U IIPAKTUKOB,

HHTEpCCa W I1O3HABATCIIBHBIX MOTHUBOB B TIIOJYUYCHUM W TOCICAYIOHNIEM aHAJIN3C
I/IH(l)OpMaI_II/II/I O MEPCaAOBBIX JOCTHIKCHUAX COBpeMCHHOﬁ OTEYECTBCHHOM XUMHNU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLIGHMBATh CHUTYallUH, CBS3aHHBIE C XUMHYECKUMHU  SIBIICHUSMH,
U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYSICh HA MOpPalbHO-HPABCTBEHHBIE HOPMBI U

LIECHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE H IMMOCTYIIKHM CBOHMX TOBapHIHGfI C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBIX HOPM U OCO3HAHUC HOCJ'ICI[CTBHIZ 9TUX IMMOCTYIKOB;

4) ¢popMHUpPOBaHMS KYJIbTYPHI 3/10POBbSI:

MOHUMaHUs IIEHHOCTEW 370pOBOTO M 0O€30macHOTO o00pasza KU3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOuro/ieHus MpaBuil 0e30MacHOro OOpalleHHsl ¢ BEIeCTBaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYZOBOU JEATEIBbHOCTH;

NOHMMAaHMUS LEHHOCTH TMPaBUJI HMHIUBUAYATBHOTO UM KOJUIGKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 3J0OPOBbIO U JKU3HU JIFOJCH;

OCO3HAHHUS TOCJIEJICTBUN W HENPUITHS BPEIHBIX MPUBBIYEK (YMOTpeOJIEHHs aJKOroJs,
HapKOTHKOB, KypeHHUsI);

5) Tpy/10BOT0 BOCHIUTAHUS:



KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEJ0BATEIbCKOW JIE€ATEIBbHOCTH,
OOIIECTBEHHO M0JIE3HOM, TBOPYECKOM U IPYTUX BUAAX AEATENbHOCTY;

YCTAaHOBKM Ha AaKTHBHOC YYaCTUC B PCIICHHU HPAKTUYCCKHUX 3aldaq COHH&HBHOﬁ
HaIlpaBJICHHOCTHU (B paMKax CBOCTO KJjlacca, I_HKOJ'H:I);

MHTEpeca K MPaKTHUYECKOMY M3y4YeHHUIO Mpodeccuil pa3auyHOTro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)XXEHHUS K TPYJLy, JIOJSIM TPyla U pe3yibTaTaM TPYAOBOM AEATEeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHUIYaIbHOM TpaeKkTOpUU 0Opa3oBaHus,
Oymymiet mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00I11IecTBa;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKU LETIECO00Pa3HOTO OTHOILIEHUS K MPUPOJIE, KAK UCTOUHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00ANBHOTO XapaKTepa HKOJIOTUYECKUX MPOoOSieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbI;

OCO3HaHUsA H€06XOIII/IMOCTI/I HCITIOJIB30BaHUA IIOCTI/I)KGHI/Iﬁ XUMHHU [Jid pCHICHUA BOIIPOCOB
pauroOHaJIbHOI'O IIPUPOAOIIOJIL30BAHUA;

AKTHUBHOTO HENPUATHSA JCUCTBUM, NPHHOCAIIMX BpPEX OKPYKAIOIIEH NPUPOJHOM Cpene,
YMEHHUSI IPOTHO3UPOBATh HEOJAronpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMACMbIX
JIEMCTBUM U NTPENOTBPALLATh UX;

HaJIM4YUg Pa3sBUTOTO OSKOJIOTMYECKOI'O MBIIIJICHUS, 9KOJIOTHYCCKOU KYJbTYpPbI, OIIbITa
ACATCIIBHOCTH AKOJIOTHYECKOM HAIlpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HUMH B
HOSH&BZlTCJ'IBHOﬁ, KOMMYHHKaTHBHOﬁ n COIIPIELJ'ILHOfI IIPAaKTUKE, CIIOCOOHOCTHU U YMCHUSA aKTHUBHO
IMPOTHUBOCTOATH UACOJIOTUN XeMO(1)06I/II/I;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

C(OPMHPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKH U OOIECTBEHHOM MPaKTHUKH;

NOHUMaHMs CHeUU(UKH XUMHHM KaK HayKHd, OCO3HaHUs €€ poiaud B (HOPMHUPOBAHUU
PalMOHAILHOIO HAyYHOI'O MBIIIJIEHUS, CO3JAHUN LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaOLIEM
MHUpPE KaK O €IMHCTBE IPHUPOJAbI U 4YEJIOBEKA, B IO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny IpobiieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHUMHUHU IS COBPEMEHHOW IMBHWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH W BaXKHON PO B CO3/IaHUM HOBOM 0a3bl MaTepuaIbHOU
KYJBTYPBI, PEIICHUN TJI00ATBHBIX MPOOJIEM yCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPTreTUYECKON, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIWIIMHBI,
o0ecrevYeHny YCIOBHM YCIEUTHOTO TPyAa U SKOJOTHYEeCKH KOMGOPTHOM KM3HU KaKJOTO 4ieHa
00111eCTBA;



CCT€CTBGHHO'Hay‘IHOﬁ T'paMOTHOCTHU: TIOHHMMaHUA CYHIHOCTH METOJOB IIO3HAHWU,
HCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAYyKax, CIIOCOOHOCTHU HCIIOJIB30BATh MMOJIy4acMbIC 3HAHUA IJId
aHanu3a U OOBSICHEHUS SBJICHHUH OKpYy>Xarimero mMupa U HIpOouCXOJAIllnX B HEM HSMCHGHHﬁ,
YMCHUA OCJIATh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE Hay4YHBbIX (I)aKTOB 1 UMCIOIIMXCA JaHHBIX
C ICJIBIO IMMOJTYYCHHA JOCTOBEPHBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJb30BaTh XUMHYECKUE 3HAHUS I peHICHUSA HpO6J’I€M
B PCAJIbHBIX JKU3HCHHBIX CUTYAlHUAX;

HHTCPECCA K IMO3HAHWIO U HCCJIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30oBaHUIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TMIOJYYCHHWIO HOBBIX 3HAHUM TIO XHUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSMH,

uHTEpeca K OCOOGHHOCTSAM Tpyda B pa3iMuHbIX cdepax mpodeccruoHaIbHON
JIeSATeTLHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOTO rpeamera « XUMUs» Ha YPOBHE
cpemHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMbIe i1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYHYAIOUIMXCS MEXKIUCIUILTHHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4YHbIH (haKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCcaJbHble  yueOHblE  JEeHCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKaTHBHBIE,
peryisTHBHbIE), obOecneunBarone (opMUpOBaHME (YHKIHMOHATIBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;

CHOCOOHOCTh  OOyyaromuXcs  MCIOJB30BaThb  OCBOEHHBIE  MEXKIUCIMIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE JAEWCTBUS B I103HABATEIbHOW U

COILIMAILHOM ITPAaKTHKE.

MeTaHpeI{MeTHHC PE3YJbTAThl OTPAKAKOT OBJAACHUC YHUBCPCAJIbHBIMU y‘le6HHMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMUA I[GI\/JICTBI/H[MI/I.

OgBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMH /IE/iCTBUSIMH:
1) 6a3oBbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOATENIFHO (HOPMYJIMPOBATh M aKTyalM3WpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpHBaTh;

ONpeaACIsATL LCIIN ACATCIbHOCTHU, 3adaBasg IapaMETpbl W KPUTECPHUU HX JOCTHKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIISAMUA;



HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HAHUI HpI/IéMBI JJOTHYECKOI'O MbIINUJIICHUS — BBIACIATH
XApPaKTCPHBIC TIPHU3HAKU MOHATHH U YCTaHaBJIMBATb HUX B3aUMOCBA3b, HUCIOJB30BATh
COOTBECTCTBYIOIIMEC ITOHATHA OJIs 00BACHEHHS OTACIBbHBIX (baKTOB n HBHGHHﬁ;

BBI6I/IpaTB OCHOBAHMUA U KPUTCPHUH JIA KJ'IaCCI/I(l)I/IKaI_[I/II/I B€IICCTB U XUMHNYCCKHUX peaKHHﬁ;
YCTaHaBJIMBATh NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHYACMBbIMU SABJICHUSMMU,

CTPOUTL JIOTUYCCKUC PACCYIKICHHUA (I/IH[[yKTI/IBHBIe, ACAYKTUBHBIC, 110 aHaJIOI‘I/II/I),
BBISABJIAATh 3aKOHOMCPHOCTH W IMPOTHBOPECUYMA B paCCMaTpuUBaCMBbIX SABJICHUAX, (bOpMy.]'II/IpOBaTB
BBIBOIbI U 3aKJIITOUYCHMUS

IPUMEHATh B MPOLIECCE MO3HAHMSI, UCIOJIb3YEMbIE B XUMHHM CUMBOJINYECKUE (3HAKOBBIE)
MO/IeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHU4eckass (GopMysa, ypaBHEHHE XUMHUYECKOM peakiuud — TP PELHICHUH Y4eOHBIX
[IO3HABATEIIBHBIX U IPAKTHYECKUX 3a1a4, IMPUMEHATh HAa3BaHHBIC MOJECIBHBIC INPEACTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HcCAeA0BaTEIbCKUE JIeiiCTBUS:
BJIaJIETh OCHOBAMH METO/IOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUYCCKUX PEAKIIUIA;

q)OpMy.HI/IpOBaTb oeJaM HW  3aJadu  HCCICAO0BAaHMA, HCIIOJIb30BATh IIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(l)OpMy.HI/IpOBaHHI)IC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHA U OCHOBBI
JUIA (1)OpMI/IpOBaHI/IH THUITIOTC3EI 110 ITPOBEPKE IPABHUIIbHOCTH BbICKA3bIBACMbIX CY)KﬂeHHﬁ;

BJIaJICTh HABBIKAMH CaMOCTOSITEJIBHOTO IJIAHUPOBAHUS W TIPOBEIACHHUS YYCHHYECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOJIONATh 32 XOJO0M IPOIecca, CaMOCTOSTEIBHO
[POTHO3UPOBATh €r0 pe3yibTar, (GOpMYyIHpOBaTh OOOOIICHHUS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHKSI, COCTABISATh OOOCHOBAHHBINA OTYET O MPOJICIaHHOM
pabore;

pUOOpETaTh OMBIT YYEHWYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM J1E€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENIbHOMY IIOMCKY METOJIOB pELICHHUs
MIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBbIX METOJIOB ITO3HAHMS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCS B pPa3IMYHbIX HCTOYHUKAX HMHPOpMaUK (HAy4YHO-TIOMYJIsSIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
AQHAIN3UPOBATh HH(MOPMALIMIO PA3JIMYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEUYUBOCTb;

dbopMyIUpOBaTh 3aMpOChl M TMPUMEHATH PA3TMYHBIE METOJABl TMPU TOUCKE U OTOOpe
uH(pOpMaIiK, HEOOXOAUMOH JIJIS1 BBITIOTHEHUS YUeOHBIX 33/1a4 ONpPeIeIEHHOTO THTIA;

HpI/IO6peTaTB OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (pOpMY NpeAcTaBiIeHUs WH(POpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKU U IPYTHUE);



UCTIOJIB30BaTh HAYYHBIM SI3BIK B KAueCTBE CpEICTBA MNPH paboTe C XUMHUYECKOU
uHpOpMaLKell: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUECKUe W MaTeMaTW4yecKHe) 3HaKH |
CHUMBOJIBI, (hopMyIIbI, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh U HpeO6paSOBI)IBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIATHOCTH.
OBJIaIIeHHe YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMU HeﬁCTBHﬂMHZ

3a/1aBaTh ~ BONPOCHI [0  CYIIECTBY  OOCyXKJaemMoW TeMbl B XOJe  JaHMajiora
W/WIA JUCKYCCHM, BBICKA3bIBaTh HJEH, (POPMYIHpPOBaTH CBOU MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHU S TIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH PEe3yIbTaTOB TO3HABATEILHON JESTEIBHOCTH, MOMYyYEeHHBIX
CaMOCTOSITCJIbHO HWJIM  COBMECTHO CO CBEPCTHHKAMH TIPH  BBIIOJHECHUM XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBONCTB W3y4aeMbIX BEIECTB,
pea3anuu y4eOHOT0 IIPOEKTa u (dbopMyIIMpOBaTH BBIBO/JIBI
Mo pe3ysibTaTaM MPOBEACHHBIX HCCICOBAHUA ITyTEM COTJIACOBAHUS TO3UIUA B  XOJE
00cyXxaeHuss 1 0OMEHa MHCHHUSIMU.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PEryasTUBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYIIECTBIATh CBOIO IO3HABATEJBHYIO JIEATEIbHOCTD,
ompezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
MpeIaraeMblil alrOPUTM JCHCTBUN MPHU BBHIMOJHEHUN y4E€OHBIX M MCCIEIOBATENbCKUX 3a/1ad,
BbIOUpaTh Haubosee 3((GEeKTUBHBIN CIIOCOO WX pelIeHUs ¢ YYETOM MOTYyYeHUsI HOBBIX 3HAHUI O
BEIIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYHCCTBIATE CAMOKOHTPOJIb CBOCH [CATCIBHOCTM HAa OCHOBE caMoOaHalM3a u
CaMOOILICHKH.

NPEJMETHBIE PE3YJIbTATbBI
10 KJIACC
[IpenmMeTHBIe pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABIICHUNA O XUMUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJTU XUMHUH B TO3HAHUU SIBJICHUN MPUPOJBI, B ((OPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW IS peIIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON CpeliE;

BIQJICHNE CHUCTEMOM XMMMUYECKHX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEIBHOCTh, XUMMYECKas CBsA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U
COKpalméHHasl), MOJb, MOJIIpHAs Macca, MOJSPHBIE 00BEM, YIVIEPOJHBIM  CKEJeT,
(GyHKIMOHATbHAS TPYyNNa, paauKai, HU30Mepus, U30Mepbl, TOMOJOTMUYECKHH ps, TOMOJIOTH,
YTIEBOIOPOAbI, KHCIOPOA U a30TCOJIEprKale COCTUHEHHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUSI OPTaHUYECKUX
BemectB A. M. bytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHME 3HAHUsA, JIe)KAllUe B OCHOBE IOHUMaHUS
MNPUIUHHOCTHU U CUCTEMHOCTU XUMUUYCCKHUX HBHGHHﬁ, q)aKTOJ'IOFI/IquKI/Ie CBC€ICHUS O CBOﬁCTBaX,



COCTaBeC, MOJTYYCHUU U 0€30IaCHOM HCIOJIb30BAHUHU BaXKHEHIITUX OpraHN4€CKUX BCIICCTB B 6BITy
u HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA,

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC MPU3HAKH MMOHATUH, YCTaHABIMBAThH
UX B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIME TIOHATHUS IIPU OIIMCAHUU COCTaBa, CTPOCHHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHNN;

c(OPMUPOBAHHOCTh YMEHUH HCIIOJIB30BATh XMUMHUYECKYIO CHUMBOJUKY JJISI COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (hOpMyJT OpraHMYECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIWN, U3rOTABIMBATh MOJECIM MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAICKHOCTh U3YUCHHBIX OPTaHUYECKUX
BEIIECTB MO0 HX COCTaBy U CTPOCHHUIO K ONpeAeNéHHOMY KIACCY/TpYIe COeIUHEHUN
(yrieBogoposbl, KUCIOPOA W a30TCOJACPXKALME COCIUHCHUS, BBICOKOMOJICKYJISIPHBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 1Mo cuctematudeckoii HomeHnkiatype (IUPAC), a taxxke
MPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOIMJICH,
aleTUIICH, STWICHIVIUKOJb, TJIMUEpHH, (eHom, (opMaabAerui, aleTaablerull, MypaBbHUHas
KHCJIOTA, YKCYCHasl KUCIJIOTa, OJIEMHOBAasl KMCIIOTA, CTEAPUHOBAs KHUCJIOTA, IJII0K03a, (PPyKTO3a,
Kpaxmal, eJUTI0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTE YMEHMs OIPEICNIATh BHUIbl XUMHUYECKOW CBSI3M B OPraHHMYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

Cq)OpMHPOBaHHOCTb YMCHUSA IMPUMCHATH ITO0JIOKCHHA TCOPUU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JUIA 00BSCHEHHST 3aBUCUMOCTH CBOWCTB BCIICCTB OT UX COCTaBa M
CTPOCHU; 3aKOH COXPAaHCHUA MAaCChl BCUICCTB;

c(OpMUPOBAHHOCTh YMEHUH XapakTepus3oBaTh COCTaB, CTpOeHHE, (U3HUECKUEe U
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTaH, 3TaH, OSTWIEH, NPOMWIEH, aleTwieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH301,
METaHOJI, ATaHOJI, STWJICHIJIMKOJIb, TJIMIEPUH, (EHOJI, alleTalbJAeTu I, MypaBbUHAsI U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmal, IIeJII003a, aMHUHOYKCYCHAas KHCIIOTa), HWILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJIY HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX DPEAKIUNA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHMKH YIJIEBOJOPOIHOIO ChIPbS
(HedTb, TPUPOJHBIA Ta3, Yrojib), CHOCOOBI HUX MMEpPepadOTKH U MPAKTUUYECKOE NPUMEHEHHE
IPOJYKTOB MEPEpPabOTKHU;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHUS 110 XUMHUYECKUM YypaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA MM NPOAYKTA PEaKUUU MO H3BECTHHIM
macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEILECTB
WIX TIPOTYKTOB PEAKIIUN);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BJIaJCTh CHUCTEMOM 3HAHMK 00 OCHOBHBIX MCTOJJaX HAYYHOT'O
MMO3HaHHsA, HWCIOJbB3YEMBIX B XUMHH TIIpH H3YYCHHUHU BCHICCTB W XHUMHYCCKUX SIBJICHUH
(Ha6JIIO,Z[CHI/IC, HU3MCPCHUC, OSKCIICPUMCHT, MOI[CHHpOBaHI/Ie), HUCIIOJIB30BATh  CUCTCMHBIC
XUMHWYCCKUC SHAHUA TJI ITPUHATUA pemeHHﬁ B KOHKPCTHBIX )KU3HCHHBIX CUTyallHuAX, CBA3aHHBIX
C BCIICCTBAMHU U UX ITPUMCHCHHUCM



c(hOopMUPOBAHHOCTh YMEHUW COOJIO/IaTh MpaBWja MOJIb30BAHMS XUMUYECKOW IMOCYI0H U
1a00paTOpHBIM 000PYAOBAaHUEM, A TAKXKE MpaBHUiIa OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUHUSMU MO BBIOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[JIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHus1 OpraHUYeCKUX BEILECTB IIPU HAarpeBaHUU, IOJYyUYEHUE ITUIEHA U HU3YUYEHHE €ro
CBOMCTB, KaueCTBEHHbIC PEAKIMH OpPraHMYECKUX BEILECTB, JeHaTypanus OeJIKoB Ipu
HarpeBaHWM, IIBETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OpY/IOBAaHUEM, MPEICTABISTh PE3YIbTaThl
XUMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAKUUN U
dbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XHMMHUYECKYI0 HH(OpMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOi MH(POpMaluu, UHTepHET U APYTHX);

c(OpMHUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMYECKU LEeIeco00pa3HOro
MOBEJCHUsI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJIAX COXPAHEHHsS] CBOETO 3/I0POBbS U
OKpPY’KaOIIeW MPUPOIHON Cpelibl, OCO3HABATh ONMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MbI
ONpeNIeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHUMAas cMbica Tokaszarens I[IJIK, moscHsTs Ha
npuMepax crocoObl YMEHBIICHUS U MPEIOTBPAIICHHS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIA 06yqa101111/1xcs1 C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3A0POBbLA: YMCHHC IPHUMCHIATH
3HAaHUSA 00 OCHOBHBIX JOCTYIIHBIX METOAAaX ITO3HAHHA BCIICCTB U XUMHUYCCKHX HBHGHHﬁ;

JUTSI CIIETIBIX U CJIA0OBUAALINX O0YYAIOIIMXCS: YMEHHE UCIIOJIb30BaTh PEIbe(PHO-TOUCUHYIO
cucreMy o6o3nauenuii JI. bpaitns nis 3anucu Xxumuyeckux Gopmyi.

11 KIIACC

[IpenmerHbie pe3ynabTaThl OCBOCHHs Kypca «OOIMas W HEOpraHWYecKas XUMHESD
OTpPaXaroT:

c(hOPMUPOBAHHOCTh TIPEACTABJICHUN: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBIIUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (YHKIUMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOJUMOW st
pelieHusT TPAKTHUYECKUX 3a7ad M OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKUCJICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peléTka, TUIBl XMMHUYECKMX  peakUuid, pacTBOp,  AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  pEaKIMH, XHUMHYECKOe pPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconuanuu, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3akoH
COXpPaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTUU MPU XUMUUYECKHUX
peaKHI/IZX), SaKOHOMepHOCTI/I, CI/IMBOHI/I‘IGCKI/II\/II SA3bIK XWMHH, MI/Ip0B033peH‘—IeCKI/Ie 3HaHMH,
JeXalyue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(aKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBE, MOJYUYCHUH M O€30MaCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;



c(OpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEpHbIC MPU3HAKN MOHATUHN, YCTaHABINBATh
UX B3aUMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIIME MOHSTHUS MPU OMHCAHUU HEOPTaHUYECKHX
BEIIECTB U UX MPEBPALLCHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTAaBJICHUS
dbopMyIl BEHIECTB W YpPaBHEHUH XHWMUYECKUX PEAKIUI, CHUCTEMATHUYECKYyI) HOMEHKIIATYpY
(IUPAC) um TpuBHManbHBIC Ha3BaHHS OT/ACIbHBIX HEOPTraHWYECKUX BeEIIeCTB (yrapHbIi Tas,
YIJIGKUCHIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HErami€éHash WM3BECTh, NMUTHEBAs COJa, MUPUT U

IPYTHE);

c(OPMHUPOBAHHOCTb YMEHUH ONpPENEeNATh BaJIEHTHOCTh U CTETIEHb OKHCICHHUSI XUMHUECKUX
3JIEMEHTOB B COEJUHEHUSX PA3IMUYHOIO COCTaBa, BUJ XUMUYECKON CBSI3U (KOBaJIEHTHAsl, MOHHAs,
METaJUIN4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKOHW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJsipHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUH;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAJJIC)KHOCTh HEOPTAaHMUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIACCy/TPYIINe COeTnHEeHUN (TIPOCThIE BEUIECTBA — METAIUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOThI, aM(POTEpHBIE TUAPOKCHIBI, COJIH);

c(OpPMUPOBAHHOCTh ~YMEHHMM  pPACKpbIBaTh CMBICH  Iepuoauyeckoro 3akoHa /.
W. MenneneeBa M JEMOHCTPUPOBATb €ro CHCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHUN  XapaKTepu3oBaTb 3JIEKTPOHHOE CTPOEHUE  aTOMOB
XUMHUUYECKHUX 3eMeHTOB 1—4 nepuonos Ileproanueckoil cucTeMbl XMMHUYECKHUX 2JEMEHTOB /.
. MeHnzeneeBa, MCHOJb3ysl MOHSATHSA «S-, P-, O-3JEKTPOHHBIC OPOMTAINY, «IHEPrETHUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M UX
COCIMHEHUHN 10 mepuojam U rpymnmnaMm llepruoaudeckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB /.
N. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUECKHE CBOMCTBA
HEOPraHWYECKHX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TN'€HETUYECKOU
CBSI3M MEXJIy HEOPTaHMYECKHUMHU BEIIECTBAMHU C TOMOINBIO YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEAKINN;

c(OpPMUPOBAHHOCTh YMEHHUS KIIACCU(DUIIUPOBATH XMUMHUECKHUE PEAKIUU MO0 Pa3IHYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyroliux BEMIECTB, TEIUIOBOMY AJ(hdeKxTy peaxiuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHUIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTAaBIATh YPaBHEHHS pEaKlUi pa3IUYHBIX TUIIOB, MOJTHBIE
U COKpalIEHHBIC YPAaBHEHHS pPeakluii HOHHOTO OOMEHA, YUMTHIBAsl YCIOBHUS, MPU KOTOPBIX ITH
pEaKIHUH UAYT J10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJUTH PEAKIUNHU, TOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pPAa3JIMYHBIX HEOPraHMYECKHX BEIIECTB, pPACIO3HABAaTh OIBITHBIM IIyTEM HWOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHMYECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaKIuii MoCPeICTBOM COCTaBJICHHUS AJIEKTPOHHOTO OaaHca ITHX PEaKIIHif;



c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEAKIMH OT
pa3auYHbBIX (DAKTOPOB; XapaKTep CMEMICHHS XWMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

c(OPMHPOBAHHOCTb YMEHUI XapaKTepHU30BaTh XUMUUYECKHE ITPOLIECCHI, JIEKAIlUe B OCHOBE
IPOMBIIIJICHHOTO TIOJY4YE€HUS CEpHOM KHCIIOTHI, aMMHaka, a Takxke C)OpMHUPOBAHHOCTh
npeicTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpodiieMax XMMHUYECKOIro
IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh yMCHHI TPOBOJIUTH BBIYHCICHUS C WCIOJIB30BAHUEM TOHSITHS
«MaccoBasi 0l BELIECTBA B pAcTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XUMHYECKHX
peaxkusax, Macchbl BEIIECTBA WIM 00bEMA ra3oB 110 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOLIUX B PEAKIMH BEILIECTB, TEIUIOBOro 3(deKkra peakuud Ha
OCHOBE 3aKOHOB COXpPaHEHHUSI MACChl BEILIECTB, ITPEBPAIICHUS U COXPAaHEHUsI YHEPTUH;

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiia MOJb30BAHUS XUMUYECKOU MOCYAOH U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUiIa OOpPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBITOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU I[IJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(paznoxeHue mepokcHaa BOJOPOAA B NPUCYTCTBUM KaTalld3aTopa, ONPEICIIEHUE CpPEJIb
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW DPEaKIWH, PEaKIMd HMOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIUHu Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4y no TtemaMm «Metambe» U «Hemeramibpy) B COOTBETCTBMM C INpaBUJIAMH  TEXHUKU
0e30MacHOCTH MpU 0OpaIlIeHU! ¢ BEIECTBAMH U J1a00paTOPHBIM 000PYI0BAaHUEM, MPEACTABIATH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEPUMEHTa B (pOpME 3amUCH ypaBHEHUN COOTBETCTBYIOLIMX
peakiuii ¥ GOpMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XHMMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, VHTepHET u

ApYTHUX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAAaTh IpaBWJIa HKOJOTMUYECKH LEeIecoo0pa3Horo
MOBE/ICHNs B OBITY M TPYAOBOH JEATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KaIOIIeH MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3/IEUCTBHS HA JKUBBIE OPraHU3MBbI
onpeAenéHHBIX BEIIecTB, MOHMMAasi cMbIch mokasarens [1JIK, moscHATes Ha mpumepax crocoObl
YMEHBIIIEHUS U TIPEAOTBPAICHUS X BPEIHOTO BO3/ICMCTBUS HA OPTaHU3M UYEJIOBEKa;

JUIA 06yqa101111/1xcs[ C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3O0POBbA: YMCHHE IPHUMCHITH
3HaHHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAX IMMO3HAHUS BCHICCTB U XUMHNYCCKUX HBHCHHP’I;

JUISL CIIENBIX U CIA0OBUAALIUX 00YyYarOIIMXCS: YMEHHE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucreMy o0o3Hauenuit JI. bpaiins nis 3anucu Xxumuueckux Gopmyd.

JesiTeIbHOCTD YYUTEIsl ¢ Y4€TOM NMPOrpaMMbl BOCTIMTAHUS
-YCTAHOBJICHUC  OOBCPUTCIIbHBIX OTHOIIIEHUH MCXKAY YUHUTCIIEM W €TI0 Y4YCHHKaMW,
CHOCO6CTBYIOH_[I/IX NO3UTUBHOMY BOCIHPHUATUIO YYaIlIUMUCS Tpe6OBaHI/II>'I u HpOCB6 YUuTeIid,



NPUBJICYCHUIO WX BHHUMaHUs K 00CyXkJaeMoil Ha ypoke HH(OpMalW{, aKTUBU3ALUM HX
MIO3HABATEbHOM JeSITEIbHOCTH;

- OOy KICHNE IIKOJIBHUKOB COOJIIOAATh Ha YPOKE OOLIETIPUHSATHIE HOPMBI TIOBEJICHUS, TIPAaBUIIA
0O0IIeHUs CO CTapIIUMHU (YYUTEISIMH) M CBEPCTHUKAMU (IIIKOJIBHUKAMH ), TPUHLUIIBI y4eOHOM
JUCIUTUTMHBL 1 CAMOOPTaHU3AIHH;

- IPUBJICYEHUE BHUMAHUSI IIKOJIHHUKOB K IIEHHOCTHOMY aClEeKTy M3y4aeMbIX Ha ypoKax
SBJIGHUH, OpraHu3alus ux paboThl ¢ MOJy4yaeMOl Ha YPOKE COIMAIIbHO 3HAUUMOM HHpOpMaIeit
— MHUIIMMPOBaHHE ee 00CYKICHHS, BHICKa3bIBAHUS YUALMMUICS CBOETO MHEHUS IO €€ TIOBOJY,
BBIPa0OTKH CBOETO K HEl OTHOIICHUS;

- NCTIOJIH30BAHNE BOCIUTATEIBHBIX BO3MOKHOCTEH COAEp KaHUs y4eOHOT0 IIpeaAMETa uepes
JEMOHCTPAIHIO JETSIM MPUMEPOB OTBETCTBEHHOTO, TPAXKAAHCKOTO IMOBEICHUS, IPOSIBICHHUS
YeJIOBEKOIIOOUS U JOOPOCEPACUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIINUX TEKCTOB IS YTCHHSI,
3a/1a4 JUIsl penIeHus, TPOOJIEMHBIX CUTYAIHi JUTst 00CYKIEHUs B KIIacce,

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX ()OPM pabOThI yHAIIUXCsl: MHTEJUIEKTYaIbHBIX UTD,
CTUMYJUPYIOLIUX MTO3HABATEIbHYI0 MOTUBALIMIO IIKOJIHHUKOB; TUJAKTUYECKOTO TeaTpa, Tae
MOJTy4YeHHBIE HA YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPAIbHBIX TOCTAHOBKAX; TUCKYCCHIA,
KOTOpBIE JAIOT YYallUMCsl BO3MOKHOCTh MPUOOPECTH ONBIT BEJCHHS KOHCTPYKTHUBHOTO JHAJIOTa;
IPYyTMIIOBOW pabOTHI WM pabOTHI B ITapax, KOTOPBIE yJaT UIKOJLHIUKOB KOMaHIHOW paboTe u
B3aUMOJICCTBHIO C IPYTMMH J€THMHU;

- BKIIFOYEHHE B YPOK UTPOBBIX MPOIIETYP, KOTOPBIE TIOMOTAIOT MOAJEPKATh MOTUBAIIHMIO JIETEH K
MOJYYCHUIO 3HAHUH, HAJTA)KUBAHUIO TIO3UTUBHBIX MEKIIMYHOCTHBIX OTHOIICHUH B KJ1acce,
MOMOTal0T YCTaHOBJICHUIO AOOpOKeNaTeIbHON aTMOCcdephl BO BpeMs YPOKa;

- opraHu3anus medcrsa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX yUAIIUXCS HAJ UX
HEYCIEBAIOIIMMHU OJIHOKIACCHUKAMH, JAIOIIETO IKOJIbHUKAM COIUATbHO 3HAYUMBbIN OIIBIT
COTPYJIHUYECTBA U B3aMMHON TOMOIIIH;

- HHUIMUPOBAHUE U MOJIePKKa HUCCIIeI0BATENbCKON eI TeIbHOCTH IIKOJILHUKOB B PaMKax
peanu3aniy UMU HHIUBHTYyaJIbHBIX U TPYIIIOBBIX UCCIIEIOBATEIBCKUX MPOEKTOB, YTO JAaCT
MIKOJbHUKAM BO3MOXKHOCTH MPHOOPECTH HABBIK CAMOCTOSTEIIEHOTO PEIICHHS TEOPETUIECKOM
po0JIeMbl, HaBBIK TEHEPHUPOBAHUS U 0()OPMIICHUS] COOCTBEHHBIX HEH, HABBIK YBAXHUTEIHHOTO
OTHOIIEHUS K YYXXHM UAesIM, 0OPMIICHHBIM B paboTaxX APYTUX UCCIIENOBATEICH, HABBIK
nyOJIMYHOrO BBICTYIUICHUS Tepes ayJUTOpUEH, apryMEHTUPOBaHUS U OTCTaWBaHUS CBOEH TOUKU
3peHusl.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
No | HAMMEHOBAHUE PA3JIEJIOB U TEM | BCETO | KOHTPO | IIPAKTH | DJIEKTPOHHBIE
YACOB | mpHBIE | YECKUE | OBP30BATEJILHBIE
PECYPCHI
Paznen 1. TeopeTnueckue
OCHOBBI OPraHHYECKOH XUMHH
1.1 | [Ipenmer opraHMYECKON XUMHUHU. 3
Teopust CTpOCHUST OPTaHUYECKUX
coenuHeHuil A. M. bytneposa
Htoro mo pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 | TlpenenbHbIC YTIEBOAOPOIBI — 2
QJIKAHBI
2.2 | HenpenenbHBIE yTIAEBOAOPOIBL: 6 1
QJIKCHBI, AJIKAJIUCHBI, AJTKUHBI
2.3 | ApomMaTtu4ecKue yriieBOI0pOIbI 2
2.4 | IIpupoaHbIe HCTOYHUKH 3 1
YIIEBOAOPOAOB M HX mepepaboTka
Hroro no pazneny 13
Paznen 3. Kucaopoacoaepxammue
OpraHuyYecKue coeJuHeHus
3.1 | Crnuptel. DeHon 3
3.2 | Anpneruasl. KapGoHoBbIE 7 1
KUCIOTHI. CIIOKHBIC YPHPBI
3.3 | YraeBosl 3 1
Hroro no pazneny 13
Pasnen 4. AzoTconepxaime
OpraHuyecKye coeMHeHus!
4.1 | Amunbsl. AMuHOKHCTOTHL. benku 3
Hroro mo pazneny 3
Pa3pea 5.
BbIcOKOMOIEKYJISIPHBIE
coe/IMHEeHH
5.1 | Ilnactmaccel. Kayuyku. BosmokHa 2
HTtoro no pazneny 2
Hroro 34 2 2




11 KUIIACC

No | HAUMEHOBAHME PA3JIEJIOB U TEM | BCEIO | KOHTPO | [IPAKTU | DJIEKTPOHHBIE
YACOB | JpHBIE | YECKHUE | OBP30BATEJILHBIE
PECVYPCBI
Paznea 1. Teoperuueckue
OCHOBBLI XUMHUH
1.1 | CtpoeHue aTOMOB. 3
Ilepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
XUMHUYECKUX 3jieMeHTOoB J[. 1.
Meupeneena
1.2 | Crpoenue BeliecTBa. 4
MHoroo0pa3ue BelecTB
1.3 | XumMuueckue peakiuu 6 1 1
Htoro mo pazneny 13
Paznen 2. Heopranuueckast
XUMHUSA
2.1 | Metamisl 6 1
2.2 | Hemeramisr 9 1 1
2.3 | CBs3b HEOPraHUYECKHUX U 2
OpPTaHMYECKUX BEIICCTB
Wroro no pazgeny 17
Pa3pen 3. XuMus u :Ku3HbL
3.1 | XuMus 1 Ku3Hb 4
Hroro no pazneny 4
Hroro 34 2 3




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne | NeB Tema ypoka Haramnmo | [dara
o\ | Teme IJIaHy o
dakry
Pazgen 1. TeopeTuueckne 0CHOBBI OPraHnyeckoii xumuu (3 yaca)
1 1 | ITpeameT opraHu4ecKOM XUMUU
2 2 | Teopus ctpoenus BemectB A.M. bytinepora
3 3 | [IpeacraBneHus o kiacCU(pUKAIUN OPTAHUYECKUX BEIIECTB.
Homenknarypa (cuctematuyeckas) U TpuuanbHas. Ha3Banus
OpPTraHUYeCKUX BEUICCTB.
Pa3nen 2. YriaeBogopoas! (13 yacoB)
4 1 | IlpenenbHble yrieBoAOpoOAbl. AJKaHbI: COCTaB, CTPOEHHUE,
TOMOJIOTUYECKUH P
5 2 | MeraH ¥ 3TaH - IpocTeHlIe IPeJCTaBUTENIN AJIKAHOB
6 3 | AJIKeHBI: cOocTaB, CTPOSHHE, CBOWCTBA
7 4 | DTwiieH ¥ nIponuieH - IpocTeiIlne NpeICTaBUTEIHN aJIKEHOB
8 5 | [Ipaktuueckas padora Ne 1 . [TosmyueHue 3TuneHa u U3y4eHue ero
CBOMCTB»
9 6 Anxaauensl. byranuen-1,2 u metun6ynaauen-1,3. [lonyyenue
CHHTETHYECKOTO Kay4yKa M PE3HHBI
10 7 | AKuHBI: cocTaB, 0COOCHHOCTH CTPOCHHUSI, TOMOJIOTUYECKHH PSI.
AneTnsieH.
11 8 | Beluncnenus o ypaBHEHUSIM XMMUYECKHX peaKIuii
12 9 ApOMaTHYECKHE YIIIEBOAOPOIbI WK apeHbl. beH30i1. TOKCUYHBIE apeHbI
13 | 10 | I'enermueckas CBsi3b MEXKIY Pa3JIMUYHBIMU KJIaccaMH YIJI€BOJOPOJIOB
14 | 11 | IlpupoaHble HCTOYHUKY YIJIEBOAOPOJIOB: PUPOJHBIN I'a3, IOMYTHHIE
HedTsHble ra3pl. HeTh U mpoIyKThI ee nepepaboTKu
15 | 12 | [IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB: TPUPOIHBIN ra3, MOMyTHHIE
HedTsHbIe ra3pl. HeTh U MpoyKThI ee epepaboTKu
16 KontposnbHas padota Ne 2. ITo Teme: «YTI1€BOJOPOIBI».
Paznen 3. Kuciopoacoaep:xkamue oprannyeckue coenunenus (13
4aC0B)
17 1 | IIpenenpHBIE OAHOATOMHBIE CIUPTHI: METAHOJ U dTaHOJI. BomopoaHas
CBSI3b
18 2 | MHOroaToMHbI€ CIUPTHI: STHJICHIIIMKOJIb U TIHIEPHH
19 3 | ®eHo: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE CBOMCTBA,
IPUMEHEHHE
20 4 | Anpaeruapl: popMabAerul M aleTanbaerua. AleToH
21 5 | OnHOOCHOBHBIE Ipe/ieNIbHbIE KapOOHOBBIE KUCIOTHI: MypaBbUHAS U
YKCYCHast
22 6 | Ilpaktuueckas paborta Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KMCIOTBD»
23 7 | CreapuHOBasi ¥ OJIGMHOBAsI KUCJIOTHI, KaK MPEICTABUTEIH BBICIITUX
KapOOHOBBIX KHCIIOT
24 8 Mpbu1a Kak BBICIIAs COJIb KAPOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBUE
25 9 | CnoxHble 3GUpHI, KaK TPOU3BOIHBIE KAPOOHOBBIX KHCIOT. ['Haponus3
CJIOKHBIX 3(hUPOB
26 | 10 | XXKupsl: ruaposu3, NpUMEeHEeHHe, OMOoIOoTHYecKas poJib
27 | 11 | YraeBojasl: cocTaB, Kiaccupukamnms. BaxxHeHme mpeIcTaBuTeH:

IJII0K033, PPYKTO3a, caxaposa




28 | 12 | Kpaxmaj ¥ HeJuIi0i03a KaK MPUPOIHBIE TOTUMEPHI

29 | 13 | KontpoawsHas paborta Ne 2. [To Teme: «Kuciaopomocoaepkariue
COCITUHEHUS.
Paznesn 4. A3oTcoaep:xamue opranudeckue coeqnHenus (3 yaca)

30 1 | AMuHBI: METUJIAaMHMH U aHUJIMH

31 2 | AMUHOKHCIIOTHI KaK aM(OTEepHBIE OpraHuYecKre coeaquHenus. x
Ouosiornyeckoe 3HaueHue. Ilentump

32 3 | benku kak HaTypaJibHbIe BHICOKOMOJICKYJISIPHBIE COSTUHEHUS
Pa3znea S. BbicokoMoJieKy IsipHBbIE coelMHeHns (2 yaca)

33 1 | OcHOBHBIE IOHATHS XHMHH BICOKOMOJICKYJISIPHBIX COCTMHECHUN

34 2 OcCHOBHBIE METOIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSIMHEHHM.
[ImacTmacchl, KaydyKH, BOJIOKHA

35 XuMus B HallIeH KU3HU

36 O060011ecTBICHNE M CUCTEMAaTH3AIMs] 3HAHUI

MHNOYPOYHOE IINIAHUPOBAHHUE
11 KJIACC
No | NeB | Tema ypoka Harano | Jlata
o\ | Teme TUTaHY 1o
(bakty

Paznen 1. Teoperuueckue ocHOBBI xumnu (13 yacoB)

1 1 OO0mme cBeICHUSI O CTPOCHUH aTOMA. XUMHYECKHUI 2JIEMEHT

2 2 [Tepuonnueckuii 3akon u [ICXD JI.1. MenaeneeBa. ux cBs3b C
COBPEMEHHOU TeOpHel CTPOCHHS AaTOMOB

3 3 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB U UX COSAMHEHUN IO
rpynnam u nepuojam. 3nauenue llepuoanueckoro 3akona u [ICXD B Hay,
0 pa3BUTHUU MUDPA

4 4 CrtpoeHue BemecTBa. XUMUYECKas CBSI3b U €€ BUJIBI. MeXaHU3MBbI
o0pa3oBaHusl KOBAJICHTHOU cBsi3u. BomopoaHas cBs3b

5) 5) BanentHocTh. DneKTpooTpuiaTeabHOCTh. CTENeHb OKUCIEHUS.
BelecTBa MOIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS

6 6 JucnepcHele cucteMsl. VICTUHHBIE M KOJIIOMIHBIE PACTBOPBI. MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE

7 7 Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX COeTMHEHUH.
["eHeTHYeCKas CBSI3b MEXTy KJIaCCAMH HEOPTAHWMYECKUX BEIIECCTB

8 8 3aKOH COXpaHEeHHsI MaCcChl U YHEPTUU

9 9 [ToHsiTHE O CKOPOCTH XMMHMUYECKOW peaklny. XMMHUYECKOE paBHOBECHE

10 |10 [Tpaktuyeckas padora Nel. «BrnusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH|
XUMHYECKHUX PEAKIIUN»

11 |11 DneKTpoIuTHYECKas quccoruanus. Bomopoanslit mokazatens. Peakiuu
MOHHOTO 0OMeHa

12 |12 OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH. DJIEKTPOIU3

13 |13 KontponsHas padora Ne 1 o pazueny «TeopeTndeckne 0CHOBBI XUMHUI
Paznen 2. Heopranuueckasi xummus (17 yacon)

14 |1 Mertamnsl, ux nojgoxenune B [ICXD JI.U. MenaeneeBa. OcobeHHOCTH
cTpoeHus ux aToMoB.O01Me dhuznyecKue cBONCTBa

15 |2 CrnaBbl. DIEKTPOXUMHUYECKHUH Psii HAIPSKEHUM

16 |3 XVAMHUYECKUE CBOWCTBA METAJIOB (HATPHS, KIS, KAJIBIIHAS, MarHHUS,
ATIOMHUHMS) U UX COeIMHEHUN

17 |4 XUMHUYECKUE CBOMCTBA XpOMa, MEAW U UX COCTMHEHUI

18 |5 XUMHYECKUE CBOWCTBA ITMHKA, Kelle3a U MX COCTMHEHUI




19 |6 [Tpaktuyeckas padora Ne2. Perienue skcriepuMeHTaIbHBIX 33124 1O
teMme «MeTauiby

20 |7 Hewmerannel, ux nonoxxenue B [ICXD JI.U. MenaeneeBa. OcoO6eHHOCTH
CTPOECHHS X aTOMOB

21 |8 ®dusnyecKkue CBOMCTBAa HEMETANIOB. AJUIOTPOIHS HEMETAILIOB ( HA
OCHOBE KHCJI0poaa, cephl, hochopa)

22 |9 XMMHYECKUE CBOWCTBA IrAJIOTEHOB, CEPBI U UX COEIMHEHUN

23 |10 XHUMHYECKUE CBOMCTBA a30Ta, (hochopa U UX COCTMHCHHI

24 |11 XUMHUYECKUE CBOWCTBA KPEMHUS M €TI0 COEAMHEHUI

25 |12 [IpuMeHeHne HEMETAJJIOB M MX COCIMHEHU I

26 |13 O000111eCTBIIEHNAE U CUCTEMATU3ALMS 3HAHUHN 110 TeMe «HeMeTambny.
BrrunciieHust 1o TEPMOXMMHYECKUM YPABHEHUSIM PEAKIIHIA

27 |14 [TpakTrueckas padota Ne3. PerieHue sKcriepuMeHTaIbHBIX 33/1a4 110
teme «Hemeramibny

28 |15 Kontposbras padora Ne 2. [To Temam «Metamuibly, «Hemetamib

29 |16 Heopranuueckue u opraHMyecKue KUciaoThl

30 |17 AMdoTepHbIE HEOPTaHUYECKHUE U OPTaHUYCCKUE COCTMHCHUSI.
['eHeTHYeCcKas CBSA3b MEXIy KJIacCaMU HEOPTaHHUECKUX H
OpPraHMYECKUX COCAMHEHUN
Paznen 3. Xumus u :ku3ub ( 4 yaca)

31 |1 Ponb xumun B 3Hepreruke. Ilumesas 6e300acHOCTh

32 |2 [IpencraBienust 06 0OMIMX HAYUHBIX IPUHIIMIIAX MOTYUYECHHS
POMBINIJICHHBIX BEIIECTB

33 |3 YenoBeK B MUPE BEIICCTB U MAaTEPHAIIOB

34 |4 XUMHS U 370POBbE YEJIOBEKA

HNuTepHeTr—pecypcenr:

1. http://www.edu.ru - LlenTpasbHbiii 00pa30BaTEIbHBIN MOPTAI, COACPKUT HOPMATHBHBIC
JTOKYMEHThI MHHHCTEPCTBA, CTaHIAPThI, HH()OPMAIIHIO O TPOBEICHIE SKCIICPUMEHTA, CEPBEP
UH()OPMAIIMOHHOH MOJIepKKU EANHOT0 rocy 1apcTBEHHOTO dK3aMeHa.

2. http://www.fipi.ru - mopran nHGOPMAMOHHOH MOIEPIKKU SJMHOTO TOCYNAPCTBEHHOTO
IK3aMeHa.

3. Mup Xumuu: HHTepeCHbIe MaTepraiibl U GakThl My3eil caiita "Mup XuMun'": XpoHUKa XUMUH,
HOOEJIeBCKUE IPEMUH IO XUMUH, TPOUCXO0XKACHUE HA3BAHUN JIEMEHTOB, HCTOPUU U3 )KU3HU
BEJIMKHMX YUYEHBIX, JTIOOONBITHBIE (PaKThl U T. 1.

http://www.chemworld.narod.ru/museum/index.html

4. O6yqa}01uas[ OHIMKIOIICANA: XUMU. TeOpeTI/I‘{eCKI/Ie OCHOBBI O6H_Iel‘/’I, HeOpFaHHHGCKOﬁ n
OpFaHHHeCKOﬁ XUMHH, TCCThI, CIPABOYHBIC
marepuainsl. http://www.informika.ru/text/database/chemy/START.html

5. http://mriya-urok.com/categories/himiya/




